All materials were used as received, except where otherwise noted. H 2 O with a 30 resistivity of 18.2 MΩ•cm was obtained from a Millipore de-ionized water system. A 1.0 31 M aqueous solution of KOH (semiconductor grade, Sigma-Aldrich, 99.99% trace metal 32 basis) was prepared for all electrochemical measurements. Inlet and outlet ports (PEEK, 33 0.30" ID and 0.0625" OD) used in prototypes were purchased from Upchurch Scientific 34 (Oak Harbor, WA 98277). The Ag-based conductive epoxy was obtained from 35 CircuitWorks from ITW Chemtronics (Kennesaw, GA 30152).
79 compression cells that were equipped with fluorosilicone O-rings (0.0314 cm 2 Teflon, 80 0.34 cm 2 polymethyl methacrylate).
81
The prototype (Fig. 4a) A custom-built polymethyl methacrylate (PMMA) chassis with anion exchange 135 membrane partitions was used to separate the gas products. A system of Teflon tubing at 136 the top of each chamber allowed H 2 (g) and O 2 (g) to flow into two eudiometers (0.05 mL 137 precision) that were filled with de-ionized water and suspended over large water 138 reservoirs. To prevent escape of hydrogen gas through the solution, the reservoir for 139 H 2 (g) collection was saturated with pure H 2 (g) for 30 min before operation..
140
The gas collection apparatus for the fully integrated prototype is shown in Fig. 4b .
141
The respective conduits transported gas products from the chassis chambers to the 142 eudiometers (inverted burette geometry), terminating at the water reservoir level to insure 143 that the chassis continuously operated at STP without any buildup of backpressure. High 144 precision manometers (Extech HD755) were used to sample the pressure variation inside 145 the eudiometers due to increasing gas volume every second. The pressure was measured 146 in inches water column, resulting in a well-defined meniscus velocity during the 147 experiment. A simple conversion factor between the eudiometer length and the 148 eudiometer volume allowed determination of the gas production rate (ml/s) from 149 measurement of the meniscus velocity (in/s). As produced gases were introduced to the 150 inverted burette and the water level decreased, the pressure of the gases inside the burette 151 increased. An additional conversion factor was applied to obtain the volume of produced 152 gas at STP, which was used to obtain the solar-to-hydrogen conversion efficiency in 153 Figure 4b .
154
The chassis in Figure 3a was also used for gas collection to determine the faradaic 155 efficiency of the system, as shown in Figure S2 . The current density from spontaneous 156 water splitting was measured at zero external bias under 1.5 Sun illumination from a Xe 157 arc lamp with an AM 1.5 filter. This system was used to calculate the expected gas 158 production. Measurements were made at regular intervals for over a 5 h period. The Reflection spectra of tandem III-V substrates with TiO 2 coatings of different 181 thicknesses were calculated by solving the transfer matrix ( Figure S3a ). Refractive 8
